Mark Scheme

Online Maths
Teaching

Q1.
Nmnl'::rn Scheme Marks
kr - =
av _B-DO00-N) o0 0<N<5000
dr t
(a) ;dN= (h—.l)dt or = (k—l]dr See notes | Bl
5000-N r t
~In(5000 - N) =kr - Inr; +¢ See notes | M1 Al; Al
then eg either... or... or...
~kt+¢=In(5000-N)-In7 | it +¢c =lnt-1In(5000 - N) | (5000 - N) = —kr + Inr +¢
5000 - N SR o "
—ln’+c=ln(—) kr+c=ln—) 5 _ — ohthr ve
: [sooo =7 000 ~N=e
2 5000 - N kac 4 k-
Wi T e = ——— 5000 — N = ¢
- . 5000 — NV 5000-N=te
leading to N =5000 — Are™ with no incorrect working/statements. See notes Al* cso
(5]
-k
®) {r=1,N=1200=} 1200 =5000 - Ae At least one correct statement written Bl
{t=2,N=1800=>} 1800=5000-2A4e™" down uswng the boundary conditions
So Ae™* = 3800
and 24e™* =3200 or Ae™ =1600
£ e’ 3800 2¢ 3200 An attempt to eliminate 4 | -,
% 26 3200 O et 3800 by producing an equation in only k.
2
I T O YO
2 3200 3800
~an 2 At least one of 4 =9025cao
k= ln( 3200} or equivalent {98 k =ln['8—]} ork= ln[_;fgg] or exact equivalent Al
{ & l Both 4 =9025 cao
s k — —_— — 2
-‘.4 3800(e") 3800[ = ) :I A =9025 e ln[ 7600] o sikiact eqivalent Al
[4]
Alternative Method for the M1 mark in (b)
-+ _ 3800
e =
A
3800 )’ An attempt to elimunate k
YA D
"4( A ) 3200 by producing an equation 1n only A4 ha
—smf 22}
(©) {r=5.N=5000—9025(5)e "}
N =4402.828401 .. = 4400 (fish) (nearest 100) anything that rounds to 4400 | Bl
(1]
10
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Question Notes

(a)

(b)

(©

B1

Ml

Al
Al

Note
Al

NOTE

B1
M1

Al

Al

Note

Note
Bl

Separates vanables as shown. dV and dr should be m the correct positions, though thus mark can be
umplied by later working. Ignore the integral signs.
Either =AIn(5000-N)or £AIn(N-5000) or kr —Inr where A =0 1sa constant.

For ~In(5000 - N¥) =kt —Inr or In(5000-N) =~k +Inr or —%ln(SOOO—N) =r—%lnr oe
which is dependent on the 17 M1 mark being awarded.

For applying a constant of integration, eg. + ¢ or + Ine‘ or +Inc orA to their integrated equation
+ ¢ can be on either side of their equation for the 2* A1 mark.

Uses a constant of integration eg. “c” or “ Ine® ™ "Inc¢" or and applies a fully correct method to

prove the result N = 5000 — Are™ with no incorrect working seen. (Correct solution only.)
IMPORTANT

There needs to be an intermediate stage of justifying the 4 and thee™ in Are™ by for example
o either 5000- N =g ""**

e or 5000 - N =re "¢
e or 5000 — N = re™ e
or equivalent needs to be stated before achieving N = 5000 — Ate™

east one of either 1.2 = — Ade or valent) or = —24e a or valent
Atl f either 1200 = 5000 — Ae™ (or equivalent) or 1800 = 5000 — 24e™** (or equivalent)

e Either an attempt to elinunate 4 by producing an equation 1 only k.
e or an attempt to elinunate £ by producing an equation in only A4

At least one of 4 =9025ca0 or k = m(%) or equivalent
Both 4 =9025 cao or k= ln{ ngg) or equivalent

Alternative correct values for kare & = ln[%] or k= —ln(l%) or k=In7600 - In3200
3800 .

or k=-ln[ J or equivalent.
9025 =

k =0.8649... without a correct exact equivalent 1s AQ.

anything that rounds to 4400
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Q2.
Question Scheme Marks | AOs
@) Toal o of woresassw| we | 33
dt re dt r
f"zd" = Iikdf = .. (for k or a numerical k) Ml 2.1
1 -
Er’:il{r {+¢} Al 1.1b
t=0,r=5and t=4,r=3 t=0,r=5 and t=240,r=3
2 1, 49 125 . i ; 49 125 Ml 3.1a
gives —1r° =——1t+—, gives —r° =———t +—,
3 6 3 3 360 3
where 7, in mm. 1s the radius where 7, in mm_ 1s the radius
{of the mint} and 7, n minutes. 1s | {of the mint} and 7. in seconds. 1s Al 1.1b
the time from when 1t {the nunt} | the time from when 1t {the mint} g
was placed i the mouth was placed in the mouth
)
: 2
(b) r=0:‘>0=—4—:r—%$ 0=—49t+250 =>t=.. M1 34
time = 5 munutes 6 seconds Al 1.1b
S 2)
(c) Suggests a suitable limitation of the model. E.g.
e Model does not consider how the munt 1s sucked
e Model does not consider whether the nunt 1s bitten
e Model 1s limited for times up to 5 minutes 6 seconds. o.e.
¢ Not valid for times greater than 5 minutes 6 seconds, o.e.
+ Mint may not retain the shape of a sphere (or have uniform B1 3.5
radus) as 1t 1s being sucked :
e The model indicates that the radius of the nunt 1s negative after
1t dissolves
e Model does not consider the temperature in the mouth
e Model does not consider rate of saliva production
e Mt could be swallowed before it dissolves in the mouth
@
(8 marks)
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Notes for Question

(a)

MI1: Translates the description of the model into mathematics. See scheme.

MI: Separates the variables of their differential equation which is in the form T f(r) and some
attempt at integration. (e.g. attempts to integrate at least one side).
eg. .[7'2 dr= Ii'k d and some attempt at integration.

Condone the lack of integral signs

Note: | You can imply the M1 mark for 7*dr = —kdr = %73 =-kt

Note: | A numencal value of k(e.g. k¥ ==1) 1s allowed for the first two M marks

Al: Correct integration to give grs = &t with or without a constant of integration. ¢

MI: For a complete process of using the boundary conditions to find both their unknown constants
and finds an equation linking 7 and ¢
So applies either

“ t=0,?‘=5 andf=4,7‘=3, or
e t=0,r=5and t=240,r=3,
on their integrated equation to find their constants & and ¢ and obtains an equation linking » and ¢

Al: Correct equation. with variables 7 and 7 fully defined including correct reference to units.
. %7'3 =— 4—69r + % . {or an equivalent equation.} where 7. in mm_ 1s the radwus {of the mint}
and 7, 1n minutes, 1s the time from when 1t {the mint} was placed mn the mouth
. %rs =- 34—690f - % {or an equivalent equation.} where 7, 1n mm. 1s the radius {of the

munt} and 7. in seconds, 1s the time from when 1t {the mint} was placed in the mouth

Note: | Allow correct equations such as

in mi "’ —49t : 250 -27°
e in minutes. paafB0—40 . oo W s 5 RN
2 2 49
* inseconds, ,:3;M P, 105 op po 130001207
120 120 29

Noate: | tdefined as “the time from the start”™ 1s not sufficient for the final A1l

(b)
MIl: Sets 7 =0 1n their part (a) equation which links » with 7 and rearranges to make 7 =_..
Al: 5 minutes 6 seconds cao (Note: 306 seconds with no reference to 5 munutes 6 seconds 1s A0)

Nate: | Give MO if their equation would solve to give a negative time or a negative time 1s found

Note: | You can mark part (a) and part (b) together

(©)

Bl: See scheme

Note: | Do not accept by itself
e mint may not dissolve at a constant rate
» rate of decrease of mint must be constant

250 s . )
e 0=t< 29" r = 0; without any written explanation

o reference to a munt having > 5
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Q3 Teaching

%uu::%:? Scheme Notes Marks
dh  crm— dh
=ky(h-9), 9<h=200; h=130, = -1.1
ds ds
[ Substitutes # =130 andeitherﬂ =-11 or % =11
@ -LI=k (130-9) = £~ . dt dt M1
into the printed equation and rearranges to give k — ...
S0, k=—ior -0.1 k=—ior -0.1 [ Al
10 10
[2]
®) dh Separates the variables correctly. (l4 and (l# should not be in
Wav 1 I N = J. kat the wrong positions, although this mark can be implied by | Bl
¥ (h-9) later working. Ignore the integral signs.

I(h—Q)—% dh = Ikdt

+A E {
Integrates — togive tu\(h-9); A, x4+#0 | M1
: J(=9) ¥
(h-9)? n ]
=kt —0)? b 9): :
(%) (+ C) =) =kt or Ui~ (their k)i ,with/without + ¢,
3) (1) Al
or equivalent, which can be un-simplified or simplified.
Some evidence of applying both
{1=0,h=200=} 2,/(200-9) = k(0) + ¢ ¢ =0 and = 200 to changed equation | M1 W
containing a constant of integration, e.g. ¢ or 4
g3 \,ﬁ L 2(},_9)% — —0.1f+ 24101 dependent on the previous M mark
Applies 7 =50 and their value of ¢ to
{h =30 :’} 2\(50-9) = -0.17 + 24191 their changed equation and rearranges | dM1
=" to find the value of # = ...
t = 20191 — 20441 t= 204191 - 20481 isw | o,
or t=1483430145._. = 148 (minutes) (nearest minute) or awrt 148
[6]
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®) e T Separates the variables correctly. ¢l and (/7 should not be
Way 2 I = I k dt in the wrong positions, although this mark can be implied | Bl
¥ 200y/(7—9) 0 by later working. Integral signs and limits not necessary.
50 _1 T
(h=9) 2dh=\| kadt
200 0
Integrates ——ame 1o give +p|(h-9): A, ##0
egrates ogive tu\(h=9), A u+
L7 er -9 a 2y P M1
G| ] h—9) h o)
(3) ’ ( _1 =kt or -2 {their &), with/without limits, Al
@ (1)
or equivalent, which can be un-simplified or simplified.
Attempts to apply limits of A= 200, A= 150
241 -2\191= kt or kT and (can be implied) 7 = Oto their changed equation | M1 7
fm 241 - 2./101 dependent on the previous M mark _J
- —0.1 Then rearranges to find the value of 7 = ... dMm1
t = 20191 - 20/41 t= 20191 - 20V41 or awrt 148 | o,
or t=1483430145... = 148 (minutes) (nearest minute) or 2 hours and awrt 28 minutes
[6]
8
Question Notes
e 1 s 1 .
(b) Note | Allow first Bl for writing — = or = , or equivalent
dh vh-9) dh  (their k) Vih=9)
It 1 2 e : 3 :
Note > , leading to £ = — /(- 9) (+ ¢) with/without + ¢ is BIM1A1l
dh NGB k
Note | After finding & = ().11n part (a), it is only possible to gain full marks in part (b) by initially writing

dh

= kyth-9 orj 7 L = I—kdl or i 0.1 y(h-9) orj : i —I—().ldl
dr J(h=9) & yv(h=9)
Otherwise, those candidates who find & = ().1 in part (a), should lose at least the final A1 mark in

part (b).
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Q4- Teaching
3&::: Scheme Marks
L
2 _4 B
@ |2y~ 27 @-2
2=A(P-2)+BP Can be implied. | M1
AT s s s s s e BN 00 AL
1 1
gving P-2) = "}',‘ See notes. cao, aef | Al
13
dar .1
—=—P(P-2)cos2t
O
2
P(P-2) = | cos2t df can be implied by later working | B1 oe
+Aln(P-2)+ ulnP, Mi
tn (P 2)—1nP=%sin2r (#€) e AR LAY e
- In(P-2)-InP=—_sinlt | Al
{t=0,P=3>} lml-m3=0+c¢ {: c=-In3 or ln(-;-)} See notes | M1
Tt e e
In(P-2)-lnP=—sin2f-In3
( o5
| XE=2 ] = Doy
P 4 2
Starting from an equation of the form |
*Aln(P- B)+ ulnP = £ Ksindt + ¢,
3(P-2) _ et A.u.8.K.6#0, applies a fully correct method to Mi
P eliminate their logarithms.
Must have a constant of integration that need
not be evaluated (see note) |
P-2) = Pet™Y 3D _ 6 = Pet™¥ A complete method of rearranging to
i o make P the subject. aM1
gives 3P-Pe’™ =6 = P(3-¢" )=6 Must have a constant of integration
6 T that need not be evaluated (see note) |
sesesers B o iy e Compeipuords | M1 om0
........................................................................................................................ (7.
(c) {population = 4000 =} P=4 States P=4 or applies P=4 | M1
34-2)" 3 Obtains +Asin2f =Inkor *Asinf =Ink.
~ 2% = ln(—") {: ln(; )} A#0, k> 0where fand k are numerical | M1
I SN, .. W e 2 NS valuesand A canbel|
¢ = 04728700467 anything that rounds to 0473 X
...................................................................................... Donotapply sswhere |
(3]
13
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Question

Marber Scheme
Method2 forQ7(b)
(b) In(P-2)-lP= ~sin 2t (+¢) As before for... | BIM1Al
((P—2)) A
lnl( )] = —sin2f+c¢
P 2
- - Sta'miﬁgv from an éqﬁation of the form |
*Aln(P- B) £ ulnP =+ Ksindt + c.
(P=2) _ i or P-2) _ , zux A.1.B.K.6#0. applies a fully correct | yray gy
P P method to eliminate their logarithms. :
Must have a constant of integration
................................................................. that need not be evaluated (seemote) |
Lsind¢ Lim2s A complete method of rearranging to
P-2) = AP& P— APe™="=2 P £1as
F ( ------- ) --------------- =il b o SO, - make P the subject. Condone sign
tax, 2 slips or constant errors. Must have a | 4% dM1
= P(l1-4e:"")=2 > P= i 461:.“_;) constant of integration that need
........................................ ( ... nmotheevaluated (seemote) |
2 See notes
{t=0.P=3 :} 3= Taaa) (Allocate this mark as the | 2% M1
.............................. A-de” ) . ™MlmarkenePEN).|
2 1]
___________ Q) 3 .
= P= — = P = —*
[1 le‘?‘*‘h] (B3-e) Correct proof. | Al = cso
3 y
Question Notes
(a) M1 | Forming a correct identity. For example. 2 = A(P-2)+ BP from o I, = 2 - 2
2 g P(P-2) P (P-2)
Note | A and B are not referred to in question.
Al Eitheroneof 4=-1o0or B=1.
Al 7 1 2 =~ % or any equivalent form This answer cannot be recovered from part (b).
Note [ M1A1Al can also be given for a candidate who finds both 4 =—1 and B =1 and o + PB 2
is seen in their working.
1 1
Note | Candidates can use ‘cover-up’ rule to write down F-2) - ; . 50 as to gain all three marks.
Note | Equating coefficients from 2= A(P-2)+ BP gives A+B=2.-24=2=>A4=-1 B=1
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®)

(©)

Bl Separates variables as shown on the Mark Scheme. dPand dt should be in the correct positions.
though this mark can be implied by later working. Ignore the integral signs.
2 1 1
X . = 2 — = — ’)
Note | Eg: J P_2p dp Jcos 2tdt or ,[P(P— 2 dpP 5 jcos..t df o.e. are also fine for B1.

1M1 | +Aln(P-2)+ ulnP. A=0. u=0. Alsoallow =Aln(M(P-2))% ulnNP: M.N canbe 1.
Note | Condone 2In(P-2)+2InP or 2In(P(P-2)) or 2In(P*-2P) or In(P*-2P)

1# Al | Correct result of In(P—2) — lnP=%sin2t or 2In(P-2)-2InP=sin2t

o.e. with or without +¢
2% M1 | Some evidence of using both =0 and P =3 in an integrated equation containing a constant of

LSVl Starting from an equation of the form +Ailn(P- f)+ ylnP =+ Ksindt +c. A u. B.K.6+0.
applies a fully cotrect method to eliminate their logarithms.

4%\ | dependent on the third method mark being awarded.

A complete method of rearranging to make P the subject. Condone sign slips or constant errors.
Note | For the 3™ M1 and 4® M1 marks. a candidate needs to have included a constant of integration,

-2 2 —lmlz
Note ln[ (PP ‘)] = %sin2r+ ¢ followed by il el +e°is 3¥MO0. 42 Mo, 2% AQ.
_7. ) =9 22— =39 1o
Note ln[(P—P“)] = %szf-{- c — % = CJ‘:"E‘ Ty %ﬁ: e'-’m +¢e° 15 final MIMOAOQ

4% M1 for making P the subject
Note there are three type of manipulations here which are considered acceptable for making

P the subject.
— ’) Lean? n? m2 m2
(1) M1 for % = e ®¥ 5 3(P_2) = Pei™¥ 3P 6 = Pei™¥ = P3- ™) =6

:P= 61@"1
BG=¢"")
=2 in2 22 sin2e
(2) M1 for AR, g B g =£::P=;,,
P P P (3- =)

(3) M1 for {m(p- 2) + lnP=%sin2r+ln3 = % P(P-2)= 3¢ = p? _2p = 3=

4

= (P-1)* —1= 3" leading to P=..

M1 | States P=4 or appliesP=4
M1 Obtains + isin2f =Ink or + Asinf = Ink. where A and k are numerical values and Jcanbe 1l
Al | anything that rounds to 0.473. (Do not apply isw here)

.\:ot:e Do not apply ignore subsequent sworking for A1. (Eg: 0.473 followed by 473 years is AQ.)

.....................................................................................................

Note | Use of P=4000: Without the mention of P =4, %Si.n 2t=1n2.9985 or sin2f=21n2.9985
or sin2f=21912... will usually imply MOM1AO

" Note | UseofDegrees: f=awrt 27.1 will usually smply MIMI1AO
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Question
Number Scheme Marks
(a) %=0.48n-0.6nh M1 Al
dr dr
9-;r-d—h- =0487-0.6xh M1
dr
. _.dh
Leadingto 7 5? =4-5h % cso [ Al (5)

75
(b) j4_5’,dlx=jl&
~15In(4-5h)=1 (+C)
~15In(4-5h)=r+C
When t=0. h=0.2
-15ln3=C
t=15In3-15In(4-5h)
When h=0.5

r=151n3—151n1.5=151n(1i<)=151112

Alternative for last 3 marks
3
t=[~15In(4-5h)]
=-15In1.5+15In3

=1sm[i]=1sm:
1s

separating variables |: M1

M1 Al

M1

awrt 10.4 4 M1 Al

M1 M1
awrt 104 | Al (6)
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Q6. Teaching
Question : 2
Nistribes Scheme Marks

dv ar _
(a) i 1600 —cfii o1 =1600-% «/_ . Either of these statements | M1
(V'=4000"h =) = =4000 L =4000 or e e M1
di dh di¥ 4000
dh_dh AV T
d dV dt &
Fitrs: 21000~ e _ 1600 —04—kn
dr 4000 4000 4000 dh
Convincing proof of o Al AG
dh _1600—kyh _ 1600 ki 04— iR
dt 4000 4000 4000
(3]
; . arv
(b) When h =25 water leaks out such that — =400
400 =cafh = 400 = cf25 = 400 =c(5) = =80
c 80 . .
From above; k= =——=0.02 asrequired Proofthat £=0.02 | Bl AG
4000 4000
(1]
Aliter
(1) 400 = 4000k 71
Way 2
= 400 = 4000k 25
Using 400. 4000 and /2 =25
= 400 = £(20000) = k =22 = 0.02 h=5. Proofthat £=0.02 | Bl AG
(1]
Separates the variables with
( dh . _
_=o4 h = = |dr I— and Idton either side | M1
© | Jh ' l 04—kyh =
with integral signs not necessary.
=0.02
. time required = J‘ . di 00
o 04-002Jh =002
100
time required = J. J}_ dh Correct proof | Al AG
1
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Question

Nrnbes Scheme Marks
100 ’ 1
d di  with substitution 2=(20-x)"
@ | | = J- (20-x)
% =2(20-x)(-1) or ﬁ= —-2(20-x) Correct ﬂ Bl aef
dx dx dx
h=(20-x)" = Jh =20—-x = x=20-/h
2 —
< = A 2= dx or
50 N0:_Hin 3 x
J',)O_ﬁdh - I?.—_(;O—.r)dx ok MI
- ’ + I —_—
20-(20-x)
where 4 1s a constant
-100 J' l 1-— |
=100(x—20Inx) (+c) Raxt plnxa.pall | Ml
100x-2000Inx | Al
change limits: when /7=0 then x=20
and when 4 =100 then x =10
100 S =
| =2_a - [100x-2000mx]
0 QO_J}-’ =
pl00 5 ‘ ; 100
or | < S [100(20-%|-20001n| 20-%,]
Jo 20-4h ' ‘ 0 Correct use of limits, ie. putting
them in the correct way round
V. i . Either x=10 and x=20
& =D —(2000-2 2 .
(1000-2000In10)—(2000—-2000In20) A e Wy ddM1
= 2000In20-20001n10—-1000 Combining logs to give...
2000In2-1000
— 2000102 -1000 or —20001n(4)-1000 | Al aef
(6]
(e) Time required = 2000In2 —1000 = 386.2943611... sec
= 386 seconds (nearest second)
= 6 munutes and 26 seconds (nearest second) 6 minutes. 26 seconds | Bl
(1]
13 marks
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Q7.

Question Scheme Marks AOs
(@) LA Bl | 3.1b
drz
dar dh 1
V=24h—>—=24 of —=— :
T an a4 Bl | B4b
d2 _dV dh _ 0.48—-0.1%
dr dr dv 24
ore.g. M1 2.1
¥ _C¥ R . 048—01k=2422
dr dih dr dr
1200%=24——5h* Al* 1.1b
dr
(4)
(b) di 1200
12002 =24-5h= | —="_dh= | &
dt 24—-5h
= eg. aln(24-5h)=1t(+c) oe
M1 3.1a
or
SRR —ng i 0 T200
dz dr 24-5h
= eg. t(+c)=aln(24-5h) oe
f=—240h1(24—511)(+c’) oe Al 1.1b
t=0.h=2:>0=—2401n(24—10)+c:’>c=...(24011114) M1 34
t=2401n(14)-2401In(24-5h) Al | 11b
=2401In 4 = 5 =In 14 ﬁe_“: = 14
24-5h 240  24-5h 24-5h dami | 21
—=14e ™ =24-5Sh=h=...
t 2 g
h=48-28Foeeg. h=-—:—%e - Al 33
(6)
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(© Examples:
4
e Ast—we ™ 50
e When/ >48, dv <0
dt
e Flowmn=flowoutatmax hso0.171=48 2 h1=48
~ M1 | 3.1b
o Ase >0, h<48
av dh 1
¢ h=5=>—=-0020r =
’ dr dt 1200
« 4k =0=>h=48
dt
* h=5=>48-28e® =5=e ™ <0
e The limt for # (according to the model) 1s 4.8m and the tank
1s 5Sm high so the tank will never become full Al Sing
e If h =5 the tank would be emptying so can never be full -
e The equation can’t be solved when 7 =5
2
(12 marks)
Notes
(a)
B1: Identifies the correct expression for C;—V according to the model
t
B1: Identifies the correct expression for % according to the model
M1: Applies s O sy S or equivalent correct formula with their ay and o which may
dr dr dV dr dh

be implied by their working
A1%*: Correct equation obtained with no errors
Note that: av =048—-0.1h = da = 048—0.1x =1 7ooﬁ = 24 — 5}; *scores
dr dr 24 dr
B1BOMOAO. There must be clear evidence where the “24” comes from and evidence of the
correct chain rule being applied.
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|

(b)
drz

M1: Adopts a correct strategy by separating the variables correctly or rearranges to obtain e
7

correctly in terms of 7 and integrates to obtain 7= In(24—5h)(+c)or equivalent (condone

missing brackets around the “24 — 5h4™) and + ¢ not required for this mark.
Al: Correct equation in any form and + ¢ not required. Do not condone missing brackets unless
they are implied by subsequent work.
M1: Substitutes r = 0 and /# = 2 to find their constant of integration (there must have been some
attempt to mntegrate)
Al: Correct equation in any form
ddM1: Uses fully correct log work to obtain 4 i terms of 7.
This depends on both previous method marks.
A1l: Correct equation
Note that the marks may be earned in a different order e.g.:

t , e
r+c=—240h1(24—5h):‘>—%+d =In(24-5h)= Ae 2 =24-5h

4
t=0,h=2>A4A=14>14e M =24_5h=>h=48-28¢ *
Score as M1 Al as in main scheme then
M1: Correct work leading to 4e® = 24 —5h (must have a constant “A”)

T
Al: Ae 20 =24-5h
ddM1: Uses t =0, h = 2 in an expression of the form above to find A

AL h=48-28¢7
(c)
M1: See scheme for some examples
A1l: Makes a correct interpretation for their method.
There must be no incorrect working or contradictory statements.
This 1s not a follow through mark and if their equation 1in (b) 1s used it must be correct.
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